Objective: The aim of this study was to review our series of pancreatic resection specimen handling results and focus on the positivity of the tumor in various retroperitoneal surgical margins.
INTRODUCTION
Surgical resection is the only curative treatment option for patients with pancreatic adenocarcinoma (1) . The handling of the resection specimens in the surgical pathology grossing room should begin with correct anatomical orientation of the sample and recognition of the various retroperitoneal surgical margins. These are anterior, posterior, superior mesenteric vein (SMV), superior mesenteric artery (SMA; also called "uncinate process margin"), superior, inferior and pericholedochal surgical margins. Several grossing methods to evaluate these margins were recommended (2) (3) (4) (5) (6) . The common aspect of most of these approaches is to evaluate and report each margin separately.
In this study, a retrospective analysis of the state of the relevant margins of pancreatic surgical specimens was performed with comparison of other similar reports in the literature.
MATERIAL and METHODS
Pancreatic resection specimens with neoplasms, between 2008 and 2018 were reviewed. All cases with malignant neoplasms and also intraductal papillary neoplasms (IPMN) were included. The gender, ages of the patients at the time of diagnosis and the location of the tumor in the pancreas were recorded. Tumor locations were grouped as the head, body, tail, ampulla, peri-ampullary, head-bodytail (entire pancreas), intrapancreatic and extrapancreatic choledochal. The hematoxylin&eosin (H&E)-stained slides of the surgical margins were re-evaluated and recorded as positive or negative. In addition to the states of the anterior, posterior, SMV, SMA, superior, inferior and pericholedochal surgical margins, bile duct/choledochal surgical margin, the resection margin and state of the serosa of the adjacent duodenum were also recorded. A positive margin was determined to be that in which the tumor touched the inked margin.
RESULTS
There were 285 cases, of which 157 were male and 128 were female. The male to female ratio was 1.22. The mean and median ages were 63.3 and 64 years, respectively. The locations of the tumors are shown in Table I . Almost half of the tumors [n:140, (49.1%)] were located in the head.
The diagnoses and number of the tumors are shown in Table  II . The majority were invasive ductal adenocarcinomas, with 202 cases (70.8%). Nearly half of these were well-differentiated tumors. This diagnosis was followed by neuroendocrine neoplasms with 31 cases (10.8%), of which the overwhelming majority were grade 1 tumors. There were four cases of secondary involvement, three were renal cell carcinomas, and one was gastric signet ring cell carcinoma metastases. One primary diffuse large B cell lymphoma case was present. Table III shows the number of positive surgical margins crossed against the tumor locations. The tumors located in the pancreatic head had positivity in 67 surgical margins, the most common being the SMV margin [n:23 (16.4%)]. This was followed by the anterior, resection and SMA margins. The serosa was not involved by tumors located in the head. This location was followed by the tail, with 8 (17.0%) foci of positivity in resection, anterior, superior and pericholedochal margins. Serosa involvement was seen in only 3 (6.5%) ampullary tumors and 1 (6.2%) peri-ampullary tumor. The choledochal margin was positive in only 3 cases (17.6%) of intrapancreatic choledochal tumors. Three pan-pancreatic (head, body and tail) and 3 extrapancreatic choledochal tumors had no positive margins.
The distribution of the positive margins against the tumor types is presented in Table IV . In 202 invasive ductal adenocarcinomas, 77 (38.1%) positive margins were present. The most commonly involved margin was SMV with 21 cases (10.3%). Of the 7 adenosquamous carcinomas, 3 (42.8%) had positive margins.
DISCUSSION
The majority of the cases included in this study were invasive ductal adenocarcinomas [n:202 (70.8%)]. The SMV margin was the most commonly involved [n:21 (10.3%)]. If the tumor was located in the pancreatic head region, there were 67 positive margins (16.4%). To the best of our knowledge, a detailed documentation of the sites of the positive surgical margins were not presented before. A scrutinized analysis of the patient prognosis is needed, according to the positive margin. In view of the personal experiences in our institution throughout the years considering the external consultation cases, it was observed that pancreatic resections appeared to be prone to be handled without special care for the various individual surgical margins and an understanding of the spatial anatomical status of this organ. The pancreas rests in the retroperitoneal space neighboring the superior mesenteric artery and vein adjacent to its uncinate process (Figures 1-4) . The smooth groove located supero-medial to the uncinate process is the bed for the superior mesenteric vein, while the irregularly-surfaced area infero-lateral to this spot is the surgical margin for the superior mesenteric artery (2) . One report recommended the term "trapezoid" for the threesome adjacency of the resection, SMV and SMA margins (2) . Though, we, in routine practice, do not find it clinically helpful to assess the pancreatic duct (Wirsung's) in all cases, this latter report recommends its identification (2) . We consider that the whole sampling of the resection margin has more prognostic value than delineating this anatomical structure in pancreatic head resections. On the other hand, in cases of intraductal neoplasms, this procedure may be of benefit in that an intraductal neoplasm may be determined to be located in the pancreatic duct or in one of the branches in this way; that is why we reserve this examination for such cases and do not routinely perform this.
The identification of the choledochal duct (common bile duct) margin is critical in these specimens. Oftentimes, secondary to cautery, usage of staplers or surgical stitches, or the fixation of the specimen in advance, this critical surgical margin might be hard to identify. In our practice, we make use of the anatomic fact that the SMV groove reaches the choledochal stump when this groove is traced supero-posteriorly.
The "R1" status, that is, the presence of a positive margin in the surgical resection specimen, is also under debate and carries prognostic value (7). The ratio of pancreatic resection specimens with positive surgical margins was reported to be 79% in one study reviewing 167 cases and 80% in another study with 561 patients (8, 9) . The latter study found 123 cases with less than 1 mm to the inked margin and 326 with direct positivity (9) . In this recent study, with R0, R1 (<1 mm), and R1 (direct) status the median survival times and 5-year survival rates were 41.6, 27.5, and 23.4 months; and 37.7%, 30.1%, and 20.3%, respectively (P < 0.0001) (8) . These researchers claimed that a consensus should urgently be provided to call "what a positive or negative margin is" in pancreatic adenocarcinoma cases (9).
Verbeke et al. have published various articles, recommending an ample and proper gross examination and handling of the pancreatic cancer specimens. In their reports, the dispute over fully-involved margins (R1-direct) and margins clear but within a 1 mm distance from the tumor (R1-1 mm) was addressed. The vagueness of the decision by the surgical pathologist as to whether the tumor originates from the ampulla, exocrine pancreas or the intrapancreatic bile duct (so called distal bile duct) was also emphasized (3-5).
In conclusion, this study recommends the proper orientation, handling, examination and sampling of pancreas surgical resections. Each of the surgical margins mentioned above should be sampled separately.
